Abstract
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102
When stratified, the water column has an average difference in temperature 103 of 2
• C between the upper and lower layers (Cross, 2012 Measurements utilising an array of instruments were undertaken during 109 five surveys in spring and summer 2010 aboard the RV Plymouth Quest.
110
Instruments were deployed in a Lagrangian reference frame whilst follow- 
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185
The interface stored each click as a single piece of plankton, allowing for 186 the calculation of the mean number of plankton per unit volume of 1 L.
187
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Results
J b = c −1 p gρ −1 αQ + gρ −1 β(E − P )S surf (2)
272
Figure 6: The background meteorological data for the survey period during generated by observations from the PU met station. Plot (a) displays wind stress (τ ) and rainfall, (b) air and sea surface temperature, and (c) buoyancy flux (J b ). Both (a) and (b) consist of daily averages. With respect to SST, limited data was available due to the L4 buoy being off-line. Satellite data were used where possible but was also limited due to the presence of cloud-cover. The arrows mark the positions of each of the survey periods.
The planned surveys of weeks 4 and 5 were each due to be conducted By way of context, some of the key meteorological parameters are dis-278 played in Figure 7 . Unfortunately, the calculation of the buoyancy flux could 279 not be achieved across this period due to the absence of SST and sea sur-280 face salinity (SSS) measurements. The L4 buoy would ordinarily supply this 281 data but was off-line from the 30th July for a period of around one month.
282
Additionally, the satellite data that was used to provide supplementary data 283 as per the previous weeks were not available due to the extent of the cloud 284 cover. 
289
Each of the plots displays observations across a 12 hour tidal cycle observed 290 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 in weeks 1, 2 and 3 respectively. illustrating the greater influence of salinity on the water column than tem-302 perature for this survey. This is reflected in the density ratio, a parameter 303 that quantifies the relative influence of temperature and salinity on density, 304 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63 64 65 where values within the range of -1 to 1 indicate a dominance of salinity and 305 is expressed as
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Here, the overbar defines a depth-averaged value of density, with H repre-394 senting the total depth of the water column.
395
The calculated PEA reflects the stratification in each week, with φ > 396 30 J m −3 in the spring tide of week 1, φ < 15 J m −3 for week 2 during neaps.
397
Surface heating is a major contributor to stratification, though despite the 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 Winds were light throughout the spring surveys, and with the correspond-401 ing calm conditions it seems likely that during periods when meteorological 402 conditions are less quiescent the PEA will be lower.
403
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494
Though there is a lag between the two sampling techniques, differences exist 
503
For the Holocam data, under-estimate the total number of zooplankton. B, reflected by the counts for this stage of the tide in week 5.
541
For zooplankton, the variability between weeks 4 and 5 is less marked. 542 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63 64 65 Of particular note is the absence of the planula larvae that were abundant The relatively lower number of zooplankton observed during the summer 552 surveys is closer to the long term average than those of April. The absence 553 of the gelatinous planula is in part responsible for this, though this will now 554 provide a better opportunity to compare with the net trawls of the similar 555 period, given that it is only the harder-bodied organisms that are present.
556
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The temperature-dominated survey of week 3 is in contrast to week 1, as 598 illustrated by the density ratio, R ρ (Figure ?? ). The resulting shallower and 599 weaker pycnocline is evidenced by the degree to which a patch of enhanced 
605
In the absence of any meaningful atmospheric forcing during this period, and
606
given that the strength of the tidal forcing alone is apparently insufficient to 607 entirely overcome the weakly-stratified water column, it is doubtful that mix-608 ing is exclusively responsible for the rapid temporal change observed between 609 the three surveys.
610
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805
The subsequent influence on plankton populations is clear, and the degree to 806 which such changes occur at L4 must now be considered as frequent.
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